Appendix C

Harmful Properties of Biological Agents

WARFARE AGENTS

Bacteria

Bacteria are microscopic, one-celled, plant-like organisms that range
from 0.1 to 10 microns in diameter. They can be classified by shape as
bacilli (rod), cocci (spherical), and spirilla (spiral). Bacteria are widely
distributed in nature and can grow on artificial materials in the absence of
other living cells.

Among the bacteria that are considered the most likely candidates for
use as biological warfare agents are Bacillus anthracis (anthrax), Vibrio
cholera (cholera), Yersinia pestis (plague), Franciscella tularensis (tularemia
[rabbit fever or deer-fly fever]), and Brucellosis suis (brucellosis or undu-
lant fever). Many other species are less dramatic but still pathogenic, such
as Salmonella typhimurium (gastroenteritis, known as food poisoning), Sta-
phylococcus aureus, and Shingellar dysenteriae (dysentery). Some agents usu-
ally affect animals but can be transmitted to humans with severe effects.
Examples include Burkhoderia mallei (glanders) and Burkhoderia
pseudomallei (melioidosis).

Rickettsia

Rickettsia are intracellular microscopic organisms intermediate be-
tween bacteria and viruses. They are oblong and vary in size from 0.3 to
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0.5 microns in length and 0.3 micron in width. Like viruses, rickettsia
cannot reproduce outside of a living organism. Rickettsia that are likely
candidates for warfare agents are Coxiella burnetti, which causes Q fever
and a chronic endocarditis; Rickettsia prowasecki, the causative agent of
epidemic typhus; and Rickettsia ricketsii, the causative agent of Rocky
Mountain spotted fever. Table C-1 provides a summary of the disease,
likely transmission pathway, lethality, and infectivity associated with se-
lected rickettsia agents.

Viruses

A virus is a microscopic organism consisting mainly of a nucleic acid
in a protein coat. Viruses are shaped like rods or spheres and range in size
from about 0.01 to 0.3 micron. Viruses cannot multiply on their own, but
inside a living cell they become active organisms that can multiply. The
viruses considered for potential use in warfare include the Ebola virus,
Hanta virus, Venezuelan equine encephalitis virus, yellow fever virus,
Rift Valley fever virus, the Junin virus (Argentine hemorrhagic fever), the
variola virus (smallpox), and the Dengue fever virus. Table C-1 provides
a summary of the disease, transmission, pathway, and lethality associated
with selected viral agents. Infectivity is not currently available for most
viruses. Many are transmitted by ticks and mosquitoes. Others are trans-
ferred by human contact.

Biological Toxins

Biological toxins are harmful chemical compounds produced by liv-
ing organisms. Two toxins commonly associated with biological warfare
are Botulinum and Clostridium perfringens. Botulinum, which is extremely
potent, causes respiratory paralysis; the victim suffers from asphyxia.
Clostridium perfringens causes gas gangrene in which extremities “go ne-
crotic” by slowly suffocating them. Table C-2 provides a summary of the
sources, lethality, and required detection capability for selected toxins.

Genetically Altered Organisms

The last group of organisms that are used, or could be used, for war-
fare are genetically altered organisms. A group planning to develop a
genetically altered organism would most likely aim for a more virulent or
less treatable mutant of one of the agents described above. A toxin or
substance created or acquired through recombinant technology would
also be included in this category.
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